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Summary. 
(57) [Abstract] 

[Objects of the Invention] The chipping^-proof nature of the cutting tool made from surface 
coating WC basis cemented carbide is raised. 

[Elements of the Invention] The lower layer which becomes the front face of WC basis cemented 
carbide base from one-layer the monolayer or two or more sorts of double layers of the Ti 
compounds of TiC, TiN, TiCN r TiCO f and TiCNO f The aforementioned Ti compound and aluminum 
203 While facing forming the hard enveloping layer which consisted of up layers which consist of 
one sort of inner monolayers, or two or more sorts of double layers and constituting at least one 
of the above-mentioned up layers from TiCN The crystal structure which changes from (a) 
granular crystalline structure to the longwise growth crystalline structure in at least one of these 
TiCN layers, (b) It considers as which the crystal structure of the crystal structures which 
change to the granular crystalline structure further from the granular crystalline structure to the 
longwise growth crystalline structure from the crystal structure which changes from this 
longwise growth crystalline structure to the granular crystalline structure, and (c) longwise 
growth crystalline structure. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the cutting tool made from surface coating tungsten-carbide machine cemented 
carbide which comes to form in the front face of a tungsten-carbide machine cemented carbide 
base the hard enveloping layer which all has the granular crystalline structure by 0.5-20- 
micrometer average thickness The lower layer which consists the above-mentioned hard 
enveloping layer of one sort of monolayers of the carbide of Ti, a nitride, a charcoal nitride, a 
carbonatJon object, and the Ti compounds of a charcoal nitric oxide, or two or more sorts of 
double layers, While constituting from an up layer which consists of one sort of monolayers of 
the aforementioned Ti compound and the aluminum oxides, or two or more sorts of double layers 
and constituting at least one of the above-mentioned up layers from a charcoal titanium nitride 
The crystal structure of at least one layer of this charcoal titanium-nitride layer (a) The crystal 
structure which changes from the granular crystalline structure to the longwise growth 
crystalline structure, (b) The crystal structure which changes from the granular crystalline 
structure from this longwise growth crystalline structure to the granular crystalline structure 
further to the longwise growth crystalline structure, (c) Cutting tool made from surface coating 
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tungsten-carbide machine cemented carbide excellent in the chipping-proof nature 
characterized by considering as the crystal structure which changes from the longwise growth 
crystalline structure to the granular crystalline structure, and the crystal structure of either of 
above-mentioned (a) - (c). 

[Claim 2] On the front face of a tungsten-carbide machine cemented carbide base on which the 
content of Co as a binder-phase formation component has many surface sections relatively as 
compared with the interior of a base In the cutting tool made from surface coating tungsten- 
carbide machine cemented carbide which comes to form the hard enveloping layer in which all 
have the granular crystalline structure by 0.5-20-micrometer average thickness The lower layer 
which consists the above-mentioned hard enveloping layer of one sort of monolayers of the 
carbide of Ti f a nitride, a charcoal nitride, a carbonation object, and the Ti compounds of a 
charcoal nitric oxide, or two or more sorts of double layers, While constituting from an up layer 
which consists of one sort of monolayers of the aforementioned Ti compound and the aluminum 
oxides, or two or more sorts of double layers and constituting at least one of the above- 
mentioned up layers from a charcoal titanium nitride The crystal structure of at least one layer 
of this charcoal titanium-nitride layer (a) The crystal structure which changes from the granular 
crystalline structure to the longwise growth crystalline structure, (b) The crystal structure which 
changes from the granular crystalline structure from this longwise growth crystalline structure to 
the granular crystalline structure further to the longwise growth crystalline structure, (c) Cutting 
tool made from surface coating tungsten-carbide machine cemented carbide excellent in the 
chipping-proof nature characterized by considering as the crystal structure which changes from 
the longwise growth crystalline structure to the granular crystalline structure, and the crystal 
structure of either of above-mentioned (a) - (c). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

Qndustrial Application] This invention relates to the cutting tool made from surface coating 
tungsten-carbide (WC shows hereafter) machine cemented carbide which demonstrates the 
abrasion resistance which was excellent when it had the outstanding chipping-proof nature, 
therefore used for such intermittent cutting not to mention continuation cutting of steel, cast 
iron, etc. 
[0002] 

[Description of the Prior Art] Conventionally, generally it is indicated by JP,57-1 585 A and 
JP.59-52703 A The content of Co as a binder-phase formation component compares with WC 
basis cemented carbide base and a pan inside a base, relatively Many surface sections, Namely, 
a chemical vapor deposition and a physical vapor deposition are used for the front face of WC 
basis cemented carbide base which has Co enrichment surface section. The carbide of Ti with 
which all have the granular crystalline structure, a nitride, a charcoal nitride, a carbonation 
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object And a charcoal nitric oxide and an aluminum oxide (it TiC(s), TiN(s), TiCN(s), TiCO(s) and 
TiCNO(s) hereafter, respectively) And aluminum 203 It is just going to be known well that the 
cutting tool made from surface coating WC basis cemented carbide which comes to form the 
hard enveloping layer which consists of one sort of monolayers of inside [ being shown ] or two 
or more sorts of double layers by 0.5-20-micrometer average thickness is used for continuation 
cutting of steel or cast iron. 

[0003] Moreover, being manufactured by the way WC basis cemented carbide base which has the 
above-mentioned Co enrichment surface section blends charcoal nitride powder, such as nitride 
powder, such as TiN, and TaCN, ON, as for example, raw material powder, and carries out 
vacuum sintering of the green compact of this on condition that usual etc. is also known. 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, although FAHzing and 
diversification of cutting technology in recent years are remarkable and the property of 
demonstrating the abrasion resistance which was excellent also in the cutting tool in connection 
with this with both for example, continuation cutting and intermittent cutting is required, the 
present condition is that are easy to generate a chipping in a cutting edge, and the above- 
mentioned cutting tool made from conventional surface coating WC basis cemented carbide 
results in a use life comparatively for a short time when this is used for intermittent cutting. 
[0005] 

[Means for Solving the Problem] Then, this invention person etc. pays his attention to the 
above-mentioned cutting tool made from conventional surface coating WC basis cemented 
carbide from the above viewpoints. As a result of inquiring to aim at improvement in the 
chipping-proof nature of this, generally it faces forming the TiCN layer as a hard enveloping layer 
by the chemical vapor deposition. Reactant-gas composition: It is TiCI4 at capacity %. : 1 - 5%, 
CH4 : 5 - 7%, N2 : 20 - 30%, H2 : Remain, are formed on condition that reaction temperature:950- 
1050 degree-C, and ambient-pressure force:50-200torr **, and although it usually has the 
granular crystalline structure, the formed TiCN layer The conditions which made reaction 
temperature low temperature for the TiCN layer formation conditions of process relatively, and 
changed reactant gas composition the second half process of the TiCN layer formation which 
has this granular crystalline structure, middle process, or the first half, i.e., reactant gas 
composition, : by capacity % TiCI4 : 1 - 4%, CH3 CN:0.1-1%, N2 : 0 - 25%, H2 : If it remains and is 
made the conditions of reaction temperature:800-900 degree-C, and ambient-pressure force:30- 
200torr ** The TiCN layer of this result is (a), respectively. The crystal structure which changes 
from the granular crystalline structure to the longwise growth crystalline structure, (b) The 
crystal structure which changes from the granular crystalline structure from this longwise growth 
crystalline structure to the granular crystalline structure further to the longwise growth 
crystalline structure, (c) It comes to have the crystal structure which changes from the longwise 
growth crystalline structure to the granular crystalline structure, and the crystal structure of 
either of above-mentioned (a) - (c). And if at least one layer in the hard enveloping layer in 
which all that constitute the above-mentioned cutting tool made from surface coating WC basis 
cemented carbide had granular crystal composition is constituted from a TiCN layer with the 
crystal structure of either of above-mentioned (a) - (c) The cutting tool made from surface 
coating WC basis cemented carbide of this result The research result of having continued and 
demonstrating remarkably the abrasion resistance excellent also in such intermittent cutting as 
which it comes to provide the outstanding chippingn>roof nature, for example, chipping-proof 
nature is required not to mention continuation cutting of steel or cast iron at a long period of 
time was obtained. 

[0006] this invention is a cutting tool made from surface coating WC basis cemented carbide 
which is made by the thing based on the above-mentioned research result characterized by 
providing the following, and comes to form the hard enveloping layer which all has the granular 
crystalline structure in the front face of WC basis cemented carbide base or WC basis cemented 
carbide base which has Co enrichment surface section by 0.5-20-micrometer average thickness. 
The lower layer which consists the above-mentioned hard enveloping layer of one sort of 
monolayers of the Ti compounds of TiC f TiN, TiCN, TiCO, and TiCNO, or two or more sorts of 
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double layers. The aforementioned Ti compound and aluminum 203 While constituting from an up 
layer which consists of one sort of inner monolayers, or two or more sorts of double layers and 
constituting at least one of the above-mentioned up layers from TiCN The crystal structure of 
at least one layer of this TiCN layer (a) The crystal structure which changes from the granular 
crystalline structure to the longwise growth crystalline structure, (b) The crystal structure which 
changes from the granular crystalline structure from this longwise growth crystalline structure to 
the granular crystalline structure further to the longwise growth crystalline structure, (c) It is the 
feature to the cutting tool made from surface coating WC basis cemented carbide excellent in 
the chipping-proof nature which consists of the longwise growth crystalline structure as the 
crystal structure which changes to the granular crystalline structure, arid the crystal structure 
of either of above-mentioned (a) - (c). 

[0007] In addition, in the cutting tool made from surface coating WC basis cemented carbide of 
this invention, having set average thickness of a hard enveloping layer to 0.5-20 micrometers 
cannot secure the abrasion resistance which the thickness excelled [ micrometers / less than 
0.5 ] in the request brought about by the hard enveloping layer, but if the thickness exceeds 20 
micrometers on the other hand, it will depend it on the reason for becoming easy to generate a 
chip in a cutting edge. 
[0008] 

[Example] Below, an example explains concretely the cutting tool made from surface coating WC 
basis cemented carbide of this invention. WC powder which has mean-particle- 
diameter3micrometer as raw material powder — said — 1 .5-micrometer C (Ti, W) powder (it is 
30/70 at a TiC/WC= weight ratio) — said — 1 .2-micrometer CN (Ti, W) powder (it is 24/20/56 
at a TiC/TiN/WC= weight ratio) — said — 1 .3-micrometer C (Ta, Nb) powder (TaC/NbC= weight 
ratios 90/1 0) — Prepare 1 .2-micrometer Co powder and these raw material powder is blended 
with the combination composition shown in Table 1. and — said — After carrying out wet 
blending for 72 hours and drying with a ball mill, press forming is carried out to a green compact, 
and, subsequently to temperature: 1450 degree C, vacuum sintering of this green compact is 
carried out on condition that maintenance among a 1x10 to 2torr vacuum for 1 hour. WC basis 
cemented carbide base D which has WC basis cemented carbide base A-C with the configuration 
of ISO-CNMG 120408 and Co enrichment surface section (a maximum of Co content : 1 1 % of 
the weight, thickness : 20 micrometers) was manufactured, respectively. Moreover, about the 
above-mentioned WC basis cemented carbide base C, Co enrichment surface section (a 
maximum of Co content : 1 7 % of the weight, thickness : 40 micrometers) was formed by 
performing this the inside of 100torr methane atmosphere, and performing carburization 
processing to temperature:1400 degree C on condition that maintenance for 1 hour. 
[0009] Subsequently, usual chemical-vacuum-deposition equipment is used for the front face of 
such WC basis cemented carbide base A-D. On the conditions which form the lower layer in 
which all that consist of a monolayer of the composition shown in Table 3 on the conditions 
shown in Table 2 and average thickness or more than two-layer have the granular crystalline 
structure, and are similarly succeedingly shown in Table 2 It faces forming the up layer which 
consists of a monolayer of the composition shown in Table 3, and average thickness, or more 
than two-layer. Besides, at least one layer in a member is used as a TiCN layer, at least one of 
the TiCN layers of a parenthesis by reactant gas compositionrcapacity % TiCI4 : 3%, CH4 : 5%, 
N2 : It remains. 25%, H2 : by the granular crystalline-structure formation conditions of reaction 
temperature:950 degree-C, and ambient-pressure force:100torr **, and reactant gas 
compositionrcapacity % TiCI4 : 1.5%, CH3 CN:0.5%, N2 : 25%, H2 : It considers as the crystal 
structure which remains and is shown in Table 3, combining suitably the longwise growth 
crystalline-structure formation conditions of reaction temperature:860 degree-C, and ambient- 
pressure force:50torr **. The cutting tools 1-8 made from this invention surface coating WC 
basis cemented carbide (henceforth this invention covering cutting tool) were manufactured, 
respectively. 

[0010] Furthermore, when it had the composition shown in Table 4 on condition that usual 
[ which is similarly shown in Table 2 ] on the front face of the above-mentioned WC basis 
cemented carbide base A-D, and average thickness and all formed the hard enveloping layer of 
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the granular crystalline structure, the cutting tools 1-8 made from surface coating WC basis 
cemented carbide (henceforth the conventional covering cutting tool) were manufactured 
conventionally, respectively. 
[0011] 
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[Table 2] 
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[Table 3] 
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[Table 4] 
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[Table 5] 
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[0016] various kinds of covering cutting tools obtained as a result next — the round bar of **- 
ed material:SCN440 (hardness : HB [ 230 ]), and cutting-speed:220 m/min — sending — :0.2 
mm/rev — cutting deeply — the conditions of :1.5mm and cutting~time:30-minute ** — the dry 
type continuation cutting examination of steel the width of flank wear land of a deed and a 
cutting edge — measuring — further — the square bar of **-ed material:SNCM439 (hardness : 
HB [ 260 ]), and cutting^speedr^O m/min — sending — :0.3 — it mm/rev and cut deeply, the 
dry type intermittent-cutting examination of steel was performed on condition that :3mm**, and 
the cutting time until it results in a use life was measured These measurement results were 
shown in Table 5: 
[0017] 

[Effect of the Invention] More than two-layer [ of TiCN which constitutes the lower layer of the 
hard enveloping layers / one layer or twoHayer ] from the result shown in Tables 1-5 and 
drawing 1 , and 2 To the longwise growth crystalline structure from the crystal structure which 
changes from the granular crystalline structure to the longwise growth crystalline structure, or 
the granular crystalline structure this invention covering cutting tools 1-8 which have the crystal 
structure which changes to the granular crystalline structure from the crystalline structure 
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which furthermore changes from this longwise growth crystalline structure to the granular 
crystalline structure, or the longwise growth crystalline structure The chipping to which the 
abrasion resistance which excelled [ all ] in continuation cutting of steel as compared with the 
covering cutting tools 1-8 conventionally which comes to form the hard enveloping layer of the 
granular crystalline structure was shown, and the covering cutting tools 1-8 also generated the 
intermittent cutting of steel in the cutting edge conventionally results in a use life comparatively 
for a short time owing to. It is clear that receive, the chipping^proof nature which was excellent 
in it being general is shown, and the abrasion resistance which continued and was excellent in 
the long period of time is shown. 

[0018] As mentioned above, since the cutting tool made from surface coating WC basis 
cemented carbide of this invention has the outstanding chipping-proof nature, for example not to 
mention continuation cutting of steel or cast iron, it shows the abrasion resistance as which 
chipping-proof nature is required and which was excellent also in such intermittent cutting, and 
demonstrates the cutting-ability ability which continued and was remarkably excellent in the long 
period of time. 



[Translation done.] 



